





Needleman Wunsch Algorithm

2»Global alignment

»Guaranteed to calculate an Optimal
similarity score

»»Begin at the beginning of each
sequence and go to the end.

»»Cannot detect domains

Smith-Waterman Algorithm

»»QOptimal Local Alignment

»»Guaranteed to find all significant
matches to a given query

»»Takes the query sequence versus
every sequence in the database

2»Can be used with arbitrary scoring
systems

»COMPUTATIONALLY EXPENSIVE!!!













B LAST'Basic Local Alignment Sequence Tool

»»QObjective: find all local regions of
similarity distinguishable from random

2»Only local alignments permitted,
= Gaps permitted in version 2

2~ Statistically sound (Karlin and
Altschul), but no guarantee of
optimality

BLAST: Three Step
Algorithm

a»Compile a list of high scoring words of
length w (w=4 for proteins, 12 for nucleic
acids)

2 Scan for word hits of score greater than
threshold, T

= Extend word hit in both directions to find High
Scoring Pairs with scores greater than S




Other BLAST Programs

2 BLASTN: nucleic acid query to NA database

2 BLSATP: Protein query to Protein database

a BLASTX: Translated nucleic acid query to
Protein database

2 TBLASTN: Protein query against (translated)
nucleic acid database

» TBLASTX: Translated nucleic acid against
translated nucleic acid database

OTHER BLAST
VARIATIONS

»Gapped BLAST (BLAST 2.0) -extend
words from no-gap to gap, generate
gapped alignments

»»PSI-BLAST- Position Specific lterated
BLAST-use gapped BLAST, generate a
Profile from multiple iterations used
instead of the input and Distance Matrix







BLAST RULES OF THUMB

»For short amino acid sequences (20-
40), 50% identity happens by chance

=|f A and B are homologous, and B and
C are homologous, then A and C are,
even if you can'’t see it.

»You can get similarity in the absence
of homology for low complexity,
transmembrane and coiled-coil
regions. These have to be eliminated
by you.

BLAST Significance

= |f you change scoring systems, you can
still compare search results if you
normalize the score.

S’=(lambdaS-InK)/In2. Lambda and K
are associated with the scoring system.
S’, with a given E, is significant if it is
greater than N/E, N the size of the
search space.
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LALIGN

»»Essentially a FASTA derivative for
local alignments

s»Compares two proteins to identify
regions of similarity

=\Will report several sequence
alignments within a given sequence

2»\Works for internal repeats that are
missed by FASTA because of gaps.

SITEs for LALIGN

=» hitp://fasta.bioch.virginia.edu/fasta/lalign.htm

a»http://xylian.igh.cnrs.fr/bin/lalign-
guess.cgi

2 http://biowb.sdsc.edu (registration
necessary but painless)

2 PALIGN
http://fasta.bioch.virginia.edu/fasta/palign.htm

(plots a graph of the areas of alignment)
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LOCUSLINK

(http://www.ncbi.nIm.nih.gov/LocusLink)

2» A useful, searchable compendium of
loci across human, mouse, rat,
Drosophila and zebrafish

2~ Linked for PubMed, OMIM, RefSeq,
Homologene data, Unigene, and
Variation Data

Resources for Genomic
Comparison

2» GLASS-http://plover.lcs.mit.edu
»PipMaker: http://bio.cse.psu.edu
s2»Rosetta: http:// plover.lcs.mit.edu(genes)
2»SGP: htttp://soft.ice.mpg.de/sgp-1
2»\/|STA: http://www-gsd.Ibl.gov/VISTA
»*\WABA:

http://www.cse.ucsc.edu/~kent/xenoAli/inde

x.html

16



17



18



RULES OF THUMB

»»se an up-to-date database; repeat
often

2»Choose a fast algorithm
2»Use the most recent version

2Work at the protein level--for a small
amount of evolutionary change, DNA
sequence contains less information
about homology

»»Respect your own intuition

Other Resources

2NCBI Education Page

http://www.ncbi.nlm.nih.gov/Education/index.html

»BCM Gene Finder

http://searchlauncher.bcm.tmc.edu/docs/s! links.html

x»EBI-SwissProt, TrEMBL, PIR, SRS,
Tools http://www.ebi.ac.uk

>ExPASy-SwissProt, TrEMBL

http://www.expasy.ch/

2»DISC-DNA Information and Stock
Center nttp://www.dna.affrc.go.jp

19



